Enzyme cytochemical localization of alkaline phosphatase in cultures of chondrocytes derived from normal and rachitic rats.
Epiphyseal growth plate cartilages were removed from rats which had been maintained on normal laboratory chow or a rachitogenic diet. Chondrocytes were released from the growth plates by collagenase digestion and cultured in tissue chamber slides. After 7, 10 and 12 days of culture, the chondrocytes were removed as intact multilayers and processed for electron microscopical enzyme cytochemical studies. Alkaline phosphatase activity in the cultures was visualized by means of a cerium based capture method. Electron-dense cerium phosphate deposits were localized on the membrane of matrix vesicles and plasma membranes of chondrocytes derived from normal and rachitic animals. The appearance of first crystals within matrix vesicles was characterized by a concomitant decrease in alkaline phosphatase activity in the membrane of these structures. Calcification was initiated at approximately the same time in cultures of chondrocytes derived from normal or rachitic animals. The results suggest that rickets has no serious effects on the capacity of chondrocytes to support matrix calcification in vitro. Additionally, the evidence indicates that alkaline phosphatase-positive matrix vesicles play a significant role in the initiation of this process.